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I INTRODUCTION 


This¢reportedéeglsfwith, thewmapplicatiton, efsAtlantic Richfield 
Canavab Lid. , eaCanada-Gitleg SemvdceselidpencGult Ol lecCanada; Limited 
andy ImpérialcOilsLimited. for,thejamendment,of Approval No. 1223, 
toealiownforathe  productiongo fo 45h 620,000 barrels. per, year, of 
syntheticyverude) oil and 2,000 ,000snetebarrels per year of 
residual fuek and’ by striking out “ce lauseseiea. On ands 14.05 The 
effect of the latter proposed amendment would be to permit the 
marketing of the synthetie crude oil on the basis of the life 
index criterion of the Oil Sands Development eelice as tabled 
in the Legislative Assembly of the Province on February 20, 1968. 
The application was heard by the Energy Resources Conservation 


Boand on™September 21 and 22, 1971.) wathec. We Govier, PF. Enos. 


D. ke Craig, P. Ene -sand Vernon Mil barcas aot ore 


The Applicants 

Approval No... 1223.Wwas 16sued on) September 307919695) 1n 
the names of Atlantic Richfield Company, Cities Service Athabasca, 
Inc., Imperial Oil Limited and Royalite Oil Company, Limited, 
Effective September 23, 1969, the assets’ in Canada of Atilantic 
Richfield Company were transferred to its wholly owned subsidiary, 
Atlantic Richfield Canada \LOcee recive s Decempic ras leet 9 / On 
Cities Service Athabasca, Inc., a wholly owned subsidiary of 
Cities Service Company, transferred its assets to Canada-Cities 


ic ace aR IC CE ea ee, 


(1) The policy is set out in Appendix A in OGCB Report 68-C. Report 
| on an Application of Atlantic Richfield Company, Cities Service 
Athabasca, Inc., Imperial Oil Limited and Royalite Oil Company 
Limited. Under Part VIA of The Oil and Gas Gonservation Act. 
December, 1968. 


Service, Ltd., another wholly owned subsidiary of Cities Service 
Company. On April 185 1969.) RoyvyalictesOllS¢ompeany limite duwac 
amalgamated into Gulf O0iT* Canada himited, #'Thespresenteappticance 
have asked the Board to update the names of the approval holders 

in any amendment that may follow the subject application, Syncrude 
Canada Ltd’..,* (hereinafter referred’ tovasmsyncrude se continuese co 
serve as operator for the participant companies in the development 


and operation, of ene projecte 


Appearances 
The persons named in Table I-l appeared at the hearing. 
Canadian Pinal Od alan ttedmandestesca com: <p. Or atalko tiemGiatra dame ae 


appeared only for the purpose of cross-examination and argument, 
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Ee a 
II BACKGROUND TO THE APPLICATION 
AND DEFINITION OF ISSUES 
Background 

The applicants or their predecessors had been granted 
permission, through the issuance of Approval No. 1223 on 
September 30, 1969, to produce 18,250,000 barrels per year of 
synthetic crude of). 9,25 (000 > barre Leeper year sot especial iy 
oils and 1,825,000 barrels per-. year of naptha with the recovery 
of saleable hydrocarbon products to commence not earlier than 
JULVe sive O and noOteelLatermer han an Want ye Lek 7) 

Approval of the project followed consideration of the 
second Manat, Dee een of the initial application received by 
the Board in 1962. 

Thestirsc application twas heard (oetanuarye sooo mw andawas 
for the production of 100,000 barrels per day of synthetic crude 
oil with production to commence in 1969.: The details of the 
decision, which deferred final consideration of the application 
and proposed items under which an amended application would be 
considered, appear in the Board's report of October 19631). 

The first amendment to the application was considered 
by the Board at a hearing in) June and) Augustom 19667 "iiis 
amendment was for production rates of 18,250,000 barrels per 


year of isynthetieo erude, ofl, 97125000 barrelsgper y.eerot 


GL) Report to the Lieutenant Governor in Council with respect to 
the Applications lor Cities) Service Athabasca singers andmone ue: 
Canada Limited. October, 19635. 


Specialty odls,and 1.825 000) barrels perm year Of naptha wit i 
production to commence in 1973. The decision in the Board 
report of December 1968 (*) was to the effect that the application 
could not be granted but that the Board, with the approval of the 
Lieutenant Governor in Council, would be prepared to grant the 
application if the applicants could satisfy the Board on 
certain matters at a hearing to be called in November 1969. 
Prior to a decision by the, Lieutenant. Governor in ~Counei lon the 
December 1968 report the applicants made a submission to the 
Lieutenant Governor in Council which, in part, proposed a delay 
in the commencement of the proposed operations by three years. 
The submission was referred to the Board, and it subsequently issued 
Aareporty ir Mareh 1969 6?) amending the December 1968 report. 
The March 1969 report specified a new set of conditions under which 
the Board, with the approval of the Lieutenant Governor in 
Council, would be prepared to grant the application. 

A second amendment to the initial application was considered 


by the Board at a hearing in May of 1969. This amendment to the 


G2) OGCB Report 68-C. Report of an Application of Atlantic 
Richfield Gompany, Cities ServiceryAtnesbascay., (oc... perio L 
Oil Limited, and Royalite: O21 Conpany >. Limited, under Part. VIA 
of The Oil and Gas Conservation Act. December, 1968. 


(3) OGCB Report 69-B. Supplement to the Report of an Applic-— 
ation of Atlantic Richfield Company, Clties Service Athabaeca. 
Inc., Imperial Oil Limited and Royalite O11 Company, Limited 
under Part VIA of The Oil and Gas Conservation Act. March 1969. 


application was, for fehe Ssiameterates Jor productuvon acs pect hiedmin 
the first amendment but proposed a delay in the production 
operations until omid—1976 5 STie Board decls ton ecb laciwmta 
approval of the siveutenanG GovergnomernwCoulcdis) Salo. Sr anime 
application, was comt ained sini a Bsepor aro meoep.e amber 196964) | 
and wasapproved) by the srirewtenant JGgverno rm sine Gounew): Approval 
No. 1223 waswsubsequent liv Sissweds 

The application wowlundées consi déragiones spator gan 
amendments fof VAp proved No = 6223 Seo wal lowe eOrea nmin Grea sicus tyme 
rate Cf peoduc tion sand uo sprovide —foreune wma teeigin cor tne 


synthetic cuude foileunder the Vi tesunidexecmi Gers 0 nymo 6 pt eg iL 


Sands Development Policy. 


Definition of the Issues 

The application proposed changes in the area to be mined 
and the method of minine and  Lranspotline, tiewoLl sands Mate accin 
Marketing of the proposed increased amount of synthetic crude: oil 
under the life index criterion Was, supported Dy a presentation oe. 
supply and demand estimates for Canadian and Alberta crude oil. 
Only those items which constitute changes from the previous 
application will be considered” in Chis teport, | (hese arer deat 
with under the. following matters of principal interest: 

Ws Conservation and Technical Matters 


ae Lavi comimenn Gavan lanes elias 


(4) OGCB Report +69-¢. Report .of san Application sof tAtlamiitc 
Richfield Company, Gities Service Athabasca, Inc., Imperial 
Oil Limited and Royalite Oil Company, Limited, September, 
Po Oo 


Qualification under the Oil Sands Development 
Policy 
Capacity Constraints on Alberta Conventional 


Production. 


oF3 


[IT SUBMISSION OFS Tat AP PELCAN LS, 


In thie section the subpmtss ton 07 sthesspplecani saris 
summarized having regard for the first three matters of 
principal “interest. “Purtner deta bse dre sinc we Geile oe CE LOonSs 
Vorand Vile “o fF feiicr raporc, The application did nou deallwitnethe 
Matter of "Capacley constraints on Alberta convencionalmpLOodvweurom 
which was introduced in an intervention and is described in 
Sect ron Ve 

The applicants submitted that” Ghe drialvinge of “additional 
core holes since the 1968 era yor tak a has delineated larger 
mineable reserves in the northwestern portion of the lease. An 
expansion of the plant area to accommodate larger plant facilities, 
coupled with a change in area to provide more regular pit 
geometry for ease of transportion and access to the plant, 
resulted in furhter changes from the previously proposed mining 
areas. 

The proposed mining and materials conveying scheme has 
been changed from a scraper, belt conveyor system to a dragline, 
rail haulage system. Walking draglines would be used to cast 


the overburden and centre reject material into the previously 


(lL) “Application, Now -4000. “Application tostnesO ll mands Gas 
Conservation Board under Part VIA of The Oil and Gas Conserv-— 
ation Act by Atlantic Richiietd= Companye tc ltmesmsery ice 
Athabasca, “Inc. , Imperial O11 Limited) and Rovaliterorl 
Company Limited. May 9, 1962. Amended Co May 35 19676. 


mined area and the oil sands onto a storage pile for transfer 
to the plant. Oil sands would then be moved from the pile by 
a bucket wheel reclaimer and short belt conveyor into rail 
Care [On Cransport= to the plant. 

The applicants tpropose  toyvdtspose off-tallingesWinto.a 
retentionpond’ Bon ‘an init tallsperiodsopopenat lon jand ithen»to 
deposit the ‘tailings ‘on .top of ‘windrows-,of.everburden in the 
mined out area. The water draining from these tailings and 
carrying some fine material would be pumped from the mined out 
area into the retention’ pond for recy cle. 

The applicants submitted that off-site gas would be used 
to fire process heaters, and consequently the plant would not 
maintain an overall energy balance. Because of this there would 
be a heavy residual fuel oil from the conversion of the bitumen 
to synthetic *crude+in excess of \thatserequired bysthe*plant 
operation. Thesapplicantspropose the. use of this excess. in’ the 
generation of power for off-site sale. 

The applicants submitted that the emission of gaseous 
pollutantsetorthe® atmos pherevatwthetincereas ed, througiph Ceyproposed 
would ibe kept withiniacceptabdle Limite through the use iof a 400— 
foot stack to vent the effluents from the, sulphur plant 
incinerator and the power plant. Particulate emission rates 
would be kept within provincial standards by) the» use of a cyclone 
burner: which would retain as a slag a large portion of the 
mineral content of the boiler fwel+ at) the power plant, 


All of the water used in the process would be contained 


in the tailings retention pond. The Mildred Lake basin would 

be utilized as a fresh water storage and cooling pond. The 

water from these ponds would not be allowed to enter the Athabasca 
RLVEece 

The applicants proposed to carry out a program of 
revegetation on the dikes and mined out areas of the lease. 

The applicants presented estimates of supply and demand 
for both United States and Canadian crude oil and determined 
a lifeéVindex*for Albéertaterude otl Von  ehewbasitsmobatniese 
estimates. 

The®demand for crude joil Tin the Unitedm@Statesqwas  predieced 
by the applicants to increase from 14.5 million barrels per day 
in 1970 to 24.0 million barrels per day between 1970 and 1980, 
whereas the estimate of United States producing capability, 
excluding "North¥Slope productions windicatedwa decline or, about 
1. 3°milbion*barrels*pervday ini the sameyperiod: leThesapplicantss 
production estimate for the North Slope was not submitted but 
they stated that the High Alaska case presented by the Board in 
OGCB Report seen. was compatible with the upper range of 
Atlantace Richtield’s estimates As ajresultvofethese predictions 
the United States deficiency of conventional crude oil from 
indigenous sources was calculated to increase substantially in 
the decade under consideration. 

The total demand for Canadian crude oil west of the National 


Oil Policy Line®was forecast!) tosvalmos tydoubdesin thegaS70eto 


GZ) Report of an Application of Atlantic: Richtic las Conpany et eles 
Service Athabasca, Inc., Imperial Oil Limited and Royalite 
Oil Company, Limited. September 1969. 


1980 period. The applicants projected that the demand for 
Canadian crude oil would be met in part by increased production 
from the Yukon and Northwest Territories commencing in the 
latter part of ‘this decade: (totale prouuctivon trom British 
Columbia, Saskatchewan, Manitoba and Ontario was predicted to 
decrease in this period by approximately 120 thousand barrels 
per day. It was assumed that any production from the Canadian 
East Coast and Arctic Islands would be marketed initially in the 
area e@ast of the National O11 Policy Vine, 

The applicants predicted Alberta conventional crude oil 
production; based on, aylimiting lice stndex of (ten years tor 
prorated crude oil, to increase by about 625 thousand barrels 
per day between 1970 and 1980. Synthetic crude oil production 
rates were forecast to increase to 300 thousand barrels per day 
lai ARSE HO 

The applicants forecast that reserves growths for Alberta 
crude oil would be less than predicted as the low case by the 
Board in OGCB Report 69-C. The growth in initial proved 
reserves for proratable crude oil reflected a declining rate 
of reserves additions and was estimated to reach 12,745 million 
Bante la. py eos 7. 

The life index for Alberta proratable «crode otliwas: calculated 
by the applicant from the estimated demand and reserves growth. 
This resulted in a declining lite index with. the critical 12—= to 
iie-vean lite, index levels referred to in OGCB Report 69-C, 


occurring sometime between US) A/S) inal ALS) yea, It was the applicants 


a. ler 


conclustonathatperpant ing ot their applications uiundc raat ie 


life.indexecuiterionsoletbe: Olle sands Development Policy is 


fully warranted. 


IV SUBMISSION OF INDEPENDENT 
PETROLEUM ASSOCIATION OF 
CANADA 
IPAC intervened on the basis of its concern regarding the 
possible" lack ‘ot pipe. “line’ capacity oul of Alberta to transport 
the production of conventional crude oil and the increased 
volumes of synthetic crude oil. The intervener stated that 
additional pipe line capacity would be required before the 
applicants commence production “In order thal bole prouuctaon 
not Limit tthe transportation of conventionan <rTude oli wouts2dc 
of Alberta. TPAC contended "that ai provisvon Snoula be’ included 
in any approval tollowing this ‘or “simivar applications to ensure 
that conventional crude oil receive priority in the event a 
shortage in extraprovincial pipe line capacity from Alberta 


should develop. 


1 ee 
V CONSERVATION AND TECHNICAL MATTERS 


Gly) Views of the Applicants 

The applicants calculated reserves of 2,440 million barrels 
of bitumen, ging the threepmininesareas .Ace Beand (Ce live. rat edebay 
Figure l. Changes in the proposed mining areas from those 
proposed in the 1968 application resulted from additional mineable 
reserves being defined in Area B and a reduction in the size of 
Area’ GC tovmllowltoriany increas cain ep lan tes 7om an det Os prov des. on 
more regular pit geometry. The areas designated as Uy; Uy and 
Uz on Figure l were said by the applicants to be unmineable. 
There would be sufficient reserves in Areas A and B to supply the 
plant with feed, for, the 25-year, lite, of Approvals Nope lee. 

Losses in mining recovery would be due primarily to bitumen 
included in the centre reject material and side slopes on the 
boundary walls. Side slope losses at the pit walls were estimated 
by) the “applicants to, be) Uv0 per ven ofsthe  bitumensansplace 
compared to 2.0 per cent contemplated in they l966 application: 
The distinction between mineable and reject material, would be 
made on a visual basis with confirmation by in-pit analyses. 

The applicants stated that reject losses of 8.3 per cent 
of the bitumen in place are expected in the initial mining area. 
This Loss is] 0 = perscene Wicher tihanet lheaueanvdacated ms: Orme 
initial mining area in the previous application and is due to 
the inclusion of lower grade material in the southern part of the 
area. Since the side slope losses of the boundary wall will be 


less as a result of the draglinée method of mining, “the net etreer 


Rge. 11 Rge lOW.4M. 
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17 BOUNDARY 
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FIGURE 1- PROPOSED MINING AREAS 


(Most areas shown are approximate) 


V77777/\ - Deletion from 1968 propsal 
| 
Scale 0 1 2 - Addition to 1968 propsal 
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of these losses was a predicted mining efficiency in Area A 
about equal to that predicted for the initial mining area in 
the 1966 application. The reserves ,~ teedeecravityasand mining 
recoveries estimated for AreaasA@Re and CGaarerset tout fin 
Table V-1l. 

TABLE V-l 


RESERVES AND MINING EFFICIENCIES 


Area A Area B Area C€ 
Crude bittmen ,in places 
bbl 807,000 ,000 S2 COU. O00 816,000 ,000 
Mining recovery, weight 
per cent SNORT | BD) 87.6 
Crude bitumen in plant 
feed, bbl 732,000 ,000 7007, G00" 006 714,000,000 
Average crude bitumen 
saturation in plant feed, 
weight per cent 11.8 Ld eS Lies 
Average fines content in 
plant feed, weight per cent 11.4 L2 ea Ue ee] 


In their submission the applicants stated that the reserves 
covered by the proposed tailings retention pond, estimated to be 
990 million barrels of bitumen, would not be rendered unmineable 
since the waste material in this pond could be displaced to the 
mined out area. They did not expect this could be done until other 
mineable reserves had been utilized. 

The dragline and rail haulage mining and transporting system 
proposed by the applicants is illustrated by Figure 2 taken from 


the submission of the applicants. The draglines to be used in 
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the mining operation, would have” bucket capacities’ of ‘about 130 
cubie yard capacity) near the) upper’ size Limit’ of “such machines 
currently available fory weer Thesepplicankesr 6tated *that™ the 
use of draglines for mining would provide for the recovery of 
the, oid) sand? located® ine The mWrrestwienities, offithe Devonian 
surface underlying the deposit and would reduce side slope 
losses on the pit and lease boundary walls. They pointed out 
that the maximum digging depth of the machines, 210 feet, exceeded 
the maximum depth of oil sands of 190 feet encountered to 

date on this lease. Sixt traansawoul dt benwtidaved? tomhauds the 
mined material to the plant each being made up of seventeen 
100-ton side dump cars. 

The applicants stated that the bitumen extraction and froth 
treatment operations would be enlarged but essentially the 
same as those previously described. The predicted recovery 
efficiency of this process of the operation was estimated to 
decrease by«Ou St per cent to 92469 per Cent? dwerto’ the increased 
rate of mining and the inclusion of feed of a higher fines 
content. 

Research programs carried out by the applicants indicated 
that the settling» rate of the’ fines from the®watervin the 
fetention: pond woulds be surfiicientatorproviderar trecye Levon 
one-half the water required in’ the extraction process. 

Uperading oferke bitumen would be accomplished through 
the use of the hydrovisbreaking and subsequent hydrotreating 


process described in the 1968 application. The applicants 


S90 Se 


submitted that an increased conversion level in the upgrading 
process.would wresult) inganwincrease Ansetriciencymeo romeo ie. 
volume per cent previously calculated to 89.4 volume per cent. 
Table V-2 is a summary of the hydrocarbon recoveries for 
mining areas A, B and C on a weight per cent basis, as presented 
by the applicants; 
TABLE V-2 


LOSSES AND. RECOVERY. EFFICIENCIES 
(Weight per cent based on total crude bitumen in 


place) 
Losses ROcoVverY 
Cumulative 
step vf Descriupiave a Descriptive RECOVERY gi. 
Mining l2 ere vect 88 plant feed 88 


material 
and boundary 


walls 
EXtract.Lon HAS ONG Shae 92.9 maw, DLteumen 82 
GF rouh reject and 
Treatment tailings 
Upgrading 24 Lue lsu Lpauree/ Gees Vilohe tl Gurc rid 6 62 
and hydrogen oil 


plant feed 


the applicants expressed the intention of using off-site 
gas as, fuel .in, the, process heaters, to that at the level vor 
bitumen upgrading, the plant would not realize an energy balance. 
Approximately, 5/ million cubic feet of naturaleocas per day) would 
be required by the plant. Considering the fuel requirements 
needed to supply power, to the plant, approximately 4900 barrels 
per calendar day of excess residual fuel would be produced, 


The level of bitumen conversion and consequently the amount of 


residuel fuel produced, was chosen having regard for the 
Suanantees of thes licencetmandathe Lact thatsthis Ls.alnew area 
of application, of theahydrovisbreaking spreces's. Lei ss cope 
applicants' expressed intention to evaluate higher stages of 
COnversion asgéxperienee, is obtained inythissarea. 

The applicants proposed to use the excess residual fuel 
from the hydrovisbreaking process for the generation of 
approximately 150 megawatts of electric energy for off-site 
sale. They pointed out that consEruetion ,of)suchsya.power plant 
would not likely be undertaken until it could be demonstrated 
thagz the required amount of, residual fuel would be’ available. 

(es Views of the Board 

An evaluation of the reserves in Areas A, B and GCG, by the 
Board staff indicated general agreement with the bitumen in 
place andsxecoverable,bitumen.estimates presented by the 
applicants, 

The Board continues to consider the reserves under the 
tailings retention pond to be economically mineable under 
present overburden conditions and notes thatthe app dicants. 
intend to carry out further evaluation drilling programs in 
this area prior to the disposiltiom of waste material’, The 
Board believes that it is the applicants! responsibility to 
conduct their operation in a manner which will provide for the 
mining of the reserves in this area. 


The Board accepts that the proposed mining system will 


result in improved recovery over the system previously proposed, 


> hs 


by minimizing pit “losses and” factlitating *thesyrecovery of 
oil sands from the irregularities in*the*Devontran-sudrfrace. 

The Board is satisfied with the recovery efficiencies 
predicted” for™the extractton and =uperadine=piuaccanO meune 
operation and with the expected overall recovery by the 
scheme of 62 per cent, about one percent higher than previously 
expected by the applicants. The Board accepts that the 
planned modification by the applicants of the process 
previously approved could result in the production of an 
excess heavy residual fuel. Should the Board issue an approval 
as a resale Of Chic, appimeatton cole met on requiring that 
this by-product be stored or suitably marketed would be 
included. 

The construction of a power plant for the generation of 
electric energy in excess of the requirements of the project 
and the facilities for off-site sales will be considered by the 
Board if and when suitable applications are made under The 


Hydro and Electric hoerey Act. 


VI ENVIRONMENT MATTERS 


(1) Views of Applicants 

The applicants stated that the overall sulphur recovery 
would be increased from that proposed in the 1968 application 
so that no increase in sulphur dioxide emissions would result 
from ther increase in production rates: rom o0 ,000 barrels per 
day) to 125,000) barre Lsesper rday, Unrecovered sulphur and sulphur 
compounds would be incinerated to sulphur dioxide and exhausted 
to the atmostpher through a 400-foot stack at a minimum gas 
exit temperature of 500 degrees Fahrenheit. The applicants 
said they chose the 400-foot stack because the maximum ground 
level concentration of sulphur dioxide calculated for a stack 
of this height was found to be 0.15 parts per million, one-half 
the provincial standard for this area, They “stated that the 
calculated concentrations increased with wind speed but would 
not exceed 0.15 parts per million at wind speeds up to 30 
miles per hour under neutral atmospheric conditions. 

The applicants evaluated the combined effect on ground 
level sulphur dioxide concentrations of their proposed Bente 
and the existing plant in the area. Thasser evalua ta10 nee en cascalbed 
that under the critical condition of west—north-west winds 
(which would parallel, the lines joining ches two plants) sthe 
ground level concentration of sulphur dioxide could exceed 
the provinelal standard vot 0° S0herits pera minlibion, Meterological 
data obtained for the area indicates that the critical west-north-— 


west winds occur less than five per cent of the time. The 


applicatns indicated pthat git tegeecameisapparent under actual 
operating conditions, that the overlapping of the plumes posed 
a problem, they could use sweet fuel to reduce sulphur dioxide 
emissions or raise the stack discharge temperature to increase 
the effective stack height.) The kapplicantsastatedetiiars this 
problem should be studied co-operatively by operators of all 
plants in the area and the, appropriate regulatory yagencies. 

The  reducition of ssuliphur idioxide emass long sth bowel ebuUnpbhier 
processing af the, power plant tue ll. toisreducesthessutipnur 
content, the removal of sulphun oxides) from tne elue scaspeeand 
the substitution yo£ matunal joas font he:waechehave <4. uigsbeen 
Studied by ethel appli cangse They expressed the opinion that 
none of these alternatives would be viable, having not been 
adequately demonstrated from a standpoint of technical or 
economic fLeasibitliey, 

The applicants calculated ground level concentrations of 
nitrogen oxides, expressed as nitrogen dioxide, that would 
result from they plant woperabion sande OUndssHte tomb em UOMO ams patiis 
per million, well below the provincial standard ot 20.50. panes 
per emul Lion. 

The applicants stated that the particulate emission rate 
would also be within the provincial allowable level of 0.85 pounds 
per 1000 pounds of flue gas, adjusted to 50 per cent excess air. 
The cyclone burners proposed would slag 70 to 80 per cent of 
the ash in the boilVverefue ls Approximately 50 per cent of the 


unslagged portion would be removed by the dust collector, allowing 


Bs) Bar 


10 to. 15) per cent of (the ash tovbe ddschateeds The flue gas 
particulate concentration resulting would be 0.54 to 0.80 
pounds per 1000 pounds of stack gas adjusted to 50 per cent 
SXECSShanr 

The applicants proposed to install) three! continuously 
operating aire pollution: monitoringyst ations>s ands 20%toy 25qcy linder— 
type exposure stations. Each continuous station would be 
equipped to determine at ground level the atmospheric sulphur 
dioxide, hydrogen sulphide and particulate concentrations. 
Particulate levels would probably be measured using a high 
volume air sampler. The exposure cylinder stations would 
determine monthly total sulphation, hydrogen sulphide and total 
dust’ fally hevels. © The stations) would, berilocated! ins critical 
areas determined in consultation with the Board. 

The applicants gave an undertaking that no waste liquid 
would be allowed to enter any moving water system, The plant 
would be designed for maximum water recycle, and all process 
effluent- streams would be contained in either the mined out 
areas or the retention pond. Approximately one-half the plant's 
water requirements would be obtained by clarifying and recycling 
water from the retention pond. The remainder would be made up 
from the Mildred Lake basin. 

Recharge to the Mildred Lake basin would be obtained by 
diversion of Beaver Creek, or by pumping water from the 
Athabasca River during low flow periods in Beaver Creek. During 


high flow periods excess water in Beaver Creek would be diverted 


directlysto the} Athabaseay Ravers 

Mildred Lake would. also be utilized as a cooling pond, 

The applicantssa did) not. provide. estimates of) the) eooling» Load 
that would be placed on the lake or of the rise in temperature 
that the water in the lake would experience. 

The applicants stated the revegetation of the mined area 
would follow development of the final upper surface of the 
tailings areas: bute thegiandaisurfiaces woulds not, remths as tines 
contour untudeattergmabout daze yearsyiod piante operci ions The 
applicants stated they would conduct field tests during the 
interim period to establish the best plant types, level of 
fertilizat ions anid) upper, surface" soul!) composi tiiong toy beywee ds 

(2 au Viiewse of) ChemBoard 

The Board staff calculated ground level concentrations of 
sulphur dioxides that could! occuryduesitos the proposed sulphur 
dioxide emission from the 400-foot stack. These calculations 
indicate that concentrations would increase with wind speed 
and would: be a maximum of 0.1/7, parts, per million, at a,wind, speed 
of 15' miles per) hour,.-and sj) maxdmum, ot) 0). 23a partic, pers mi ligon 
at aywind, speed, of 30) miles, per hour.) #Ald) calicud ations. indicate 
the sulphur, dioxide, concentrations to be, below, thes provincdal 
Standard) of 0) SOsmat Cee pers Mag one 

The Board staff evaluated the combined effect of the plume 
from the proposed plant and the plume from the existing plant 
on ground level sulphur dioxide concentrations in the area. 

The calculations performed indicated that concentrations would 


exceed the provincial standard and that 0.30 parts per milion 


= Oe = 


at ground level would occur with “a west=-north-west wind. They 

also indicated that the contribution to the calculated excessive 
ground level concentrations by the proposed Syncrude plant would be 
less (than the *contribution’ by the existing planPre the Board “is 

of the opinion™that the Synerude “propos ali@is “satisfactory since 

its contribution to calculated ground level concentrations 

in *theivover lap area "iswith in “one=Walr %or Sthe rovinec tal 

standard? but "that “the "sitwation "indicdted by Sthelicalcwlations 

will have to be further appraised before the Syncrude plant 
commences operation. 

The Board agrees With ‘the tapplicants’ *that instal Patton of 
additional sulphur recovery equipment is’) not technically feasible 
at veh io stame:. If the Board should approve the present application 
it will review the situation in the future and may eventually 
require the installation of additional equipment to reduce 
sulphur dioxide emissions. 

The''Board statf calculated! the witropen oxides concentrations 
that would result from the stack emissions, The maximum 
calculated concentration of nitrogen oxides, expressed as 
nitrogen difox fide: Peat sox ound Slewerl® ara 0 20:4 tpigiist per ma rons, 

This concent Patd om sis *hvghereciidw telve'e "ca lou lated by *syncrude 
but dsswelkh bellow sttheieprovinewal tsitandard vot 40le3s Pparts* per 
million and hence satisfactory to the Board. 

The Board reviewed the particulate emission rates calculated 
by Syncrude and is satisfied, on the basis of the data presented, 
that chhte, provinelals isan dard) woul debesmet., The Board would, 


however, require a higher dust collector efficiency if the 


= 80) 


provincial standard, .chowhd,»besimod Lf Leder opgaymo Geils Gr incent 
level. 

The, Board, is,,0f,,-£6 topindon, that sit ob wcesappl  catvonsrs 
granted, the proposed air pollution monitoring network should 
COnt ain, rae MLO unui .Ofe 62 Sex DOS micemCyy Inia) cestacy, The number and 
location of the cylinders would be determined in consultation 
with the Board and the Department of the Environment. The plan of 
the applicants to isolate from any flowing body of water their 
water storage, astetjt.Ling «and handlings faciuilit Lest isis atiustactony 
to the Board but would be subject to the requirements of the 
Board and of the Department of the Environment as to the details 
of «the ginsit ab Wationl and sope nat bongo ithe asy.s.tem: 

AlGlroug.h shine (Boa nd) sisisods pthesopintonmsehat athe Gsurtace 
restoration and revegetation plans of the applicants are 
adequate, any approval of the application would be subject to the 
condition that the applicants satisfy the Boandeands anysouner 
Department or Agencies of the Government having jurisdiction 
with respect,to the details, of ~Ghese) plans. 

The: Board: believes that should the application be granted 
it would-be fappropr Late stogeamendy, ApprovalaNow 2223 seowingl ude 


the requirements, srecanding (po hludjion, scontro ls sa teaches spwante 


id Se 
VII QUALIFICATION UNDER THE OLL SANDS 
DEVELOPMENT POLICY. AND THE LIFE INDEX 
OF ALBERTA'S PRORATABLE CRUDE OIL RESERVES 

The Board received evidence in the form of submissions and 
testimony regarding a variety of developments which affect the 
future tfend inetherlife index sof ithewBrovinece ts upronatable 
crude oil reserves. The life index relates the level of reserves 
to demand for Alberta proratable crude oil. 

(iyo Views of tthe “Apphicauts 

The applicants submitted estimates, presented in Table VII-8, 
which showed a decline in the life index from a level of some 
24 years at year-end 1970, to a level of 10 years at the end of 
eB ie ae In the light of these estimates the applicants contended 
that the current application would qualify under the life index 
eriterion of the Oil Sands®Devetopment Pothicy. This ?hifte?tindex 
calculation was! based onhan assdsementtoheriuturetsupplyvand 
demand conditions in both Canada and the United States, and on 
an assessment of reserve growth and other developments within 
Alberta. 

The ‘applicants forecastithat Unitéd Statesqdemand for 
liquid hydrocarbons would expand at an average annual growth 
rate of2532 per centheverbtheypertodald/OstortSe0gafromelags 
million barrels per day to 24.0 million barrels per day. They 
projected that, during the same period, United States production 
would increase slightly from 1.3 million barrels per day to 
1249 imtlliongbarreleipen day, The demand and production 


schedules are presented in Table VII-l. 


Seg 2 


At the hearing, the witness for the applicants dealing with 
this portion of “he application vexp Lai goede ticle eme sib It accom 
demand in the United States which were substantially higher than 
those submitted at the 1969 hearing, had been calculated within 
the context of a forecast of overall energy demand, and that 
the higher trate .of growth was a reflection of current trends: 
Increases in the apparent energy requirement per dollar of 
Gross National Product were cited intsupportstom théeghigherresrimate 
of total enerey arequirements -forwh9S0 sohyl06mquadnillionsbeuggand 
limitations on the availability of competing fuels were expected 
to furthersstimulate demand for petroleum, 

The applicants' United States production schedule was 
developed from projections of regional conventional oil production 
and syneheticpod MiEproducmion: Gonuventicanti or) production ‘an 
the contiguous! 48 states was forecast to peak in 1973 at some 
11.6 million banrels pertidayeaidectininesto WOR) mill vonebawyerlis 
per day by 1980. Incorporated in this forecast was the assumption 
that spare productive capacity, excluding the Elk Hills Naval 
Reserve, would disappear by 1973. Due to competitive conditions 
the applicants did not offer estimates of Alaska North Slope 
productions \btitsincornporated) alsimeholyamodinred aversion tore the 
Board's High Case, which was previously published in OGCB Report 


Le 


69 ; Statingethat thisvestimatey with production risineSirom 


(1) Report offanwAppdicatbionsoGpAtlanticaeRiechtieldgéompany i ferric. 
Service Athabasca, Ine,, Imperial Oil Limited and Rovalice 
Oil Company, Limited. September 1969, 


i 


L,0°million* barrels™pereday inri97Seto 2eSemiddionebarre lesper 
day in 1980, was broadly representative of their expectations. 
Minor volumes of synthetic oil *produttion, from oil «shale\j were 
forecast for’ the later years of ‘the forecast period, 50 thousand 
barrete@=per day ins lor 7 tetio79> rising co 100 thousand barrels 
per day in) 1980* "The* applicants preferred?’ net’ toereveal! the 
price assumptions) uUtilizedvan the production=forecasts! although 
it was stated that over the period increases in wellhead prices 
would probably more than compensate for inflation. 

Combining the demand and production schedules results in a 
deficiency of United States oil supply rising from some oe2 
million Darrels= per* dayrin’ 1LO7Oe Corr eveand IIe2 midtion barteis 
per day in 1976 and 1980 respectively? \The applicants ' 

FOrecast OF Oil imports by? area isY Shown gn? Table Viit=29 This 
forecast was based on assumptions that Western Hemisphere sources, 
excluding Canada, would be unable to expand exports from current 
levels, and+ thats the United States Oil Import’ Policyewoutd 

be structured so as to favour relatively secure sources of 
imports, and particularly Canada, in order to minimize dependence 
OM imports frum’ ehe= bas tern Hemisphere. The witness expressed 

an expectation that policy restraints on imports of Canadian 

oL1l> into Districts* 17 to LV\wowldebe *removed*tor the year “9/35 
but the schedule of Canadian exports was calculated by adding 
moderate increases each year, rather than projecting a sudden 
increase in production to capacity level. After 1976 Canadian 


productive capacity would be the Limiting factor, with Alberta 


volumes based on a life index of 10 years for proratable crude 
oil. The applicants rejected the view that the United States 
Government Might “adjust the tL emport Wolter soma bosmain Canin 
Canadian capability as an) emergency, reserve, citing ithe sizeof 
the domestic deficiency, and the intergovernmental discussions, 
as) evidence Tor chs top in ton. 

Canadian demand for Western Canadian crude oil and pentanes 
plus was forecast to grow at an annual average rate of 4.7 per 
cent, As with the United States forecast, this petroleum demand 
schedule, presented in Table VII-4, was developed with reference 
to requirements for all types of energy. In addition allowance 
was made for continued movement of products across the National 
OUP Policy “fine sat *curntent slevelics Tt was further assumed that 
The Hydro—Eplectrict'Power +Commission oR lOntamion su @l0nt amo aiy droll) 
forecast petroleum requirements would be supplied from Western 
Canadian sources. 

The "applicants )"forecast of Western *Canadianw@prodiccion: 
excluding AIbérta; "is *sivown in, TabllemsVil—> 76 British eColumbia 
production was projected to continue at current levels of 70 
thousand barrels per day, while Saskatchewan production was 
forecast “to "dec Line "from > 246 ito W130 Sthovsand tharreiko per day 
over the "per Lod@l9 70 sto 89S0 Peelhetiore cast: thomet ler Lulkonmand 
Northwest Territories included minor amounts from Southern 
areas during the latter halpeotethe pertoderp liisectps Gani 
volumes from the MacKenzie Delta area in 1979 to 1980. Tu awas 
the witness's opinion that these volumes, plus additional Alaska 


North Slope volumes excess to the capacity of the proposed 


gh Vespa 


Alyeska pipe line, would be sufficient to support a pipe line 
through the Mackenzie Valley. The applicants also stated 
their pelier that any production trom HasteCoast. discoveries 
would be marketed East of the National Oil Policy line, or 
exported to the United States. 

The applicants' forecast of Alberta production of crude 
oil and pentanes plus is shown in Table VII-6. The synthetic 
oil production reflects volumes {from the Great Canadian O11 Sands 
plant, with an assumed additional 20 thousand barrels per day 
from 1975 co 1960; plus the volumes applied for in. the cuprene 
application, plus an allowance for other unspecified schemes. 


* forecast of Alberta 


As mentioned previously the applicants 
production of proratable crude oil was based on market demand 
consideration for the early years of the period, while estimates 
for later years were developed on the basis of an acceptable 
rate of décline of the life index with a minimum level of ten 
years. Table VII-8 details the growth in reserves forecast by 
the applicants, and the associated lire index. The declining 
rend in annual additions, .rom 400) milison barrels: in algv. 
to 2/0 million barrels in Jl9//, was based on, Nistorital trends 
aud, 0 particular, GxpeL lence. OmroCe numy canon The production 


levels were also examined in relation to recent industry estimates 


of expansion. in productive-capacitys 


(2), Niews, of* phe. board 

In assessing the application the Board has found it 
useful to compare the applicants' estimates with those of an 
independent study carried out by the Board stati, earlier this 
year. The relewant features ob the Board stat ss forecact 
are reproduced in Table VII-1 to VII-9. 

The, applicants. sand psebe estat Usp rojectionspoteslna ved 
States petroleum demand are in broad agreement for the period 
1970 through 1976. However, in subsequent years there is an 
increasine divergence. with the, applicants ectimatemtor 950 
some 2.2 million barrels per day greater, Although ttowiac 
been impossible to make detailed comparisons of the two studies, 
it appears that the greater, pant of \this divergence. is due {to 
differins assumptions) with Treeard to the Wsunply ote competims 
Pe oe especially natural gas, as both enerey, studies forecast 
a 1980 total primary energy requirement of some 106 quadrillion 
Bieur 

The forecasts also differ with respect to total United 
States oil production. | ihis appears to have beensmain ives ducmto 
differing assumptions regarding well head prices and reserve 
erowth in the conticuous AS states and to dit fering sestimates 
of production for the Alaska North Slope and the development 
OL Sy Dene UL Ce cn dew otc ap acute 

Although the applicants "and Board stat estimates sor 
United States, domestic supply deficiency iibter wisbm respect 


to the degree of deficiency, both forecasts agree that the 


2337 


United States! ist faced! with ma) siensticanticand, increasane 
degree of dependency on petroleum imports, although the 
absolute level of the’ deficiency may ibe) subject. to, inter— 
pretation 

The board stafti"s forecast: of (United States imports is 
presented in Table VII-3. The schedules for Canadian imports 
were developed on the assumption that the United States policy 
restraints on imports would be removed in 1974, and that in 
1974 and subsequent years, the level of imports from Canada 
would be determined by the growth in Canadian producing 
capability and the need to supply Canadian requirements. Due 
to the production assumptions underlying the staff's analysis, 
the level of Canadian imports declines over the period 1975 


EORLS 73 In contrast the applicants' forecast envisages 
imports rising fairly steadilbylthnouchoutethe yperiod, 

The Board agrees with the conclusions of the applicants 
and the Board stafii thatxharngerosupply sdéeficiencies, will._oceur 
in the United States than was forecast in OGCB Report eget). 
providingVgréateérlopportunitiéswion GCanadiansoileexportss The 
Board broadly agrees with the two forecasts, but considers 


a sudden increase in exports to be unlikely, in view of capacity 


restraints, normal supply arrangements of individual refineries, 


(1) Reportsof an application ofsAtdantidc,; Richfield Company,,Cities 
Service Athabasca, Inc. lmperial O1l Limited and Rovalite 
Oil’iGompanys LimitedsaSeptembe r- 1969, 


Eapiet sys, a 


and United States" policy objectives In the Board's view 
planned and gradual increases would be the most probable and 
realistic forecas™ for Canadian exporess The Board's estimate 
of crude oil exports to the United States is shown in Table 
VII-10. 

With regard to Canadian demand for Western Canadian petroleum, 
the Board staff projected a somewhat higher rate of growth than 
the applicants, with demand levels some 30 thousand barrels per 
day higher in 1977, and some 45 thousand barrels per day higher 
in 1980. The Board notes that the divergence would have been 
greater If the “staff had dssumed, as !did the Gappliciantsiy that 
Ontario Hydro requirements were to be supplied by Western 
Canada, “The Boarda@believes St hatv¥thets tare usifesiwinate. as tive 
higher of the two relatively similar forecasts, should be used in 
calculating demand for Alberta petroleum, 

There are relatively minor differences between the two 
forecasts "of Western *Canadian producttontexcluding#Albertasr In 
the established areas the Board staff forecast a more moderate 
decline than the applicants, as shown in Table VII-5, resulting 
in production of some 30 thousand barrels per day greater in 
1977, and some 50 thousand*barrels per day greater in 1980. 
Thistdifferentes igemainly “attribumabdevto themstarteisahichnes 
forecast of Saskatchewan "producuion, =) hers Gal meLOorecoe 
constant’ production, of three?’ thousand barre lsflagdays fromy the 
southern portion of the Yukon and Northwest Territories for the 


period [97/1 through 1978, "in, Contrast. to Che wapplicancs EU pecaun 


oo oe 


of additional and increasing volumes commencing in 1975. In 
addition the staff forecast higher production volumes from 
nonvthe rnrva rela's pei nih979),and abo sorvet hah thelaan pittican telih st he 
Board is of the opinion that the estimates submitted by the 
applicants and those calculated by the Board staff provide 
a reasonable range of production levels and has adopted an 
average of the two forecasts. The Board's estimate of total 
production excluding Alberta is presented in Table VII-10. 

Alberta production of proratable crude oil was forecast 
by the Board staff, for the years following 1973, by assuming 
fud l. utilizatdron wf capacity, defined) tasr-eannual® productdon’ at 
a 12 year life index, thus allowing for peak production at the 
MER capacity, which was assumed to equal a ten year life index. 
In forecasting proratable production the Board staff employed 
three estimates of Alberta reserve growth, which are shown as 
Mhight22alow!! and? "medium ‘ony Tab lee VaTe92" “The low’ and nedium 
reserve forecasts were based on the expected appreciation of 
proved reserves and estimates of new discoveries during the 
forecast period and their appreciation over time. ~The primary 
difference between the two forecasts is the level of discoveries 
assumed. The high reserve forecast was taken as being somewhat 
highers thansthelaverage? long termiodil?’ reserve’ gtowth* rate? 

The Board staff estimates and the one provided by the 
applicant» arenillustfratcearingFigure VII-l. The Board believes 
that the staff'sthigh*reserve* forecast’ is an*optimistic 


prediction having regard to the relatively low growth rates 


"LO 


experienced in the past few years. On the other hand the 
staff's low reserve forecast appears pessimistic particularly 
in the later years. For the purpose of assessing the subject 
application the Board has modified the staff's forecast and 

has adopted a high and a low reserve forecast. The former is 
less than the Board staff's high forecast whereas the latter is 
greater than the staff low forecast in the later years. The 
applicants' forecast of reserve growth falls between the two 
Board forecasts, being close to the high forecast in the 

early years but declining so that by 1977 it is approaching the 
low forecast. The Board forecasts are shown in Table VII-11 and 
by the shaded area in Figure VII-l. 

The, applicants,- Board, staff, and, Boand wloreicastsy result, in 
similar predictions of the life index. In each case the index 
declines sharply in the initial years and by 1976, the year, the 
proposed plant would be placed on production, the forecasts 
indie ate, a range.of Jife,dndices «,of, dil, tosdee yearsag rein mnhe 
Board's view this range reasonably spans the uncertainties 
of the forecast in 1976 as do the life indicies based on the 
Board's high and low reserve forecast for the full forecast 
period. The Oil Sands Development Policy requires that under 
the life index criterion "the scale and timing of increments 
of oil sands production" would be related to "the life index 
Of convenelonalpodle 2... tah ee ensuring that it does not drop 
below 12 tojl3,years", «ThegBoardjconeludesdtherefore) thers the 


application qualifies under the life index criterion of the Oil 


Be, 6's bg 


Sands Development Policy. Furthermore, the Board is satisfied 
that the synthetic crude oil production proposed by the 


applicant will supplement and not displace conventional crude 


ork production in Alberta. 
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VLLE PrPe. LINE CAPACITY CONSTR ALN Doe ON 
ALBERTA CONVENTIONAL PRODUCTION 

(Ly | Views ot sthe Anplicants 

Witnesses for the applicants expressed confidence that 
there would be sufficient capacity added to thes internprovinge sal 
Pipe Line Company ("Interprovincial") system to meet future 
increases in provincial production. However, the applicants 
rejected the IPAC proposal for a condition to be added to an 
approval to allow priority Covleconvenitiognalscrudesptrodaqct sei umene 
event of inadequate Interprovincial capacity. A letter from 
Interprovincial to Syncrude was submitted, in which it was 
stated that Interprovincial “s*policy was feo sprovidewsurriciene 
capacity to meet foreseeable demands on its transportation 
system, and that Interprovincial would be prepared to provide 
the necessary transportation facilities in respect of the 
additional production for the proposed plant without impinging 
on the capacity available for (conventional engudes olla prodgcuLtonr: 

(2) Views of LIPAC 

IPAC's submission requested that in the event of the current 
application, and any similar application in the future, being 
granted, a provision should be included "whereby conventional 
crude products receive priority in ex-Alberta pipeline capacity, 
in the event that a shortage of pipeline capacity develops". The 
witness for IPAC emphasized that the intervention was not in 
opposition to the application, but reflected the Association's 
concern that unless new transportation facilities were 


constructed before the proposed plant began operations, the 


= 49s 


volumes of synthetic production might result in inadequate 
pipe line capacity, with consequent reductions in conventional 
DLroOdverLon. IPAC™=contended®thattLt suchas Litation occurred 
it would be a contravention of the Oil Sands Development Policy, 
which is to ensure that synthetic production supplement, and 
net displace, conventional production. It was stated that 
IPAC's concern would be considerably allayed if new facilities, 
which in IPAC's opinion entailed the addition of loops to the 
existing Interprovincial pipe line system, were to be announced, 
and construction commenced in the near future. 

(3) Views of the Board 

The Board believes that reasonable assurances were given 
at the hearing regarding Interprovincial's willingness to 
provide adequate capacity to handle production from the proposed 
Syncrude plant, and that conventional production would not be 
displaced as a result of the approval of the current application. 
The announcement by Interprovincial that it plans to commence 
looping its pipe line with 48-inch diameter pipe appears to 
confirm these assurances. The Board has concluded therefore that 


a condition of the form requested by IPAC is not necessary to 


ihe approval of the current application, 
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TABLE VII-1 


Comparison of Applicants and Board Staff 


Estimates of United States Total Liquid Hydrocarbons Deficiency 


(thousands of barrels per day) 


Applicants Board Staff 
United States United States United States United Sta S§ 
Year Demand(1) Production (2) Deficiency Demand (1) Production‘ Deficienc 
ea I ie Cae emergent) (4) (5) (6) 
1970 14,479 LE 3tl 35168 14,363 114143 S522 
1971 15,080 11,400 3,680 14,850 122320 Sy sU 
1972 15,810 3 oO 4,420 15,420 113300 4,110 
ies! 165.500 he, 630 4,870 16,240 11,080 eRe) 
174 Vis2D0 0 510 5740 17 5350 10,860 6,490 
1975 135290 12,140 6,150 18,160 135530 6,850 
376 19,340 2,130 e210 1130 11,430 LerO0 
1977 20,180 2,200 7,900 197690 1790 7,900 
1978 Zs 300 12,460 8,890 20,450 125290 8,160 
Lo79 22,010 2090 9,960 21,080 122.910 8,170 
1980 23 , 980 12,900 11,080 21,840 139540 8,290 


(1) Board Basis Demand 
(2) Including Synthetic Oil Production 
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TABLE VII-2 


Applicants 


Estimated United States Imports of Total Liquid Hydrocarbons 
(thousands of barrels per day) 


Assumed 
W. Hemisphere Gap for 
Year (ex Canada) Canada E. Hemisphere Total 
Gp (2) (3) (4) 

1970 1915 “eS ps| 520 3,168 
POTL 2,000 860 820 3,680 
1972 2,000 1,000 1,420 4,420 
1973 2,000 15220 1650 4,870 
1974 2,000 1,430 2210 5,740 
1975 2,000 1,430 2,720 6,150 
1976 2,000 1,440 Big2 70 MAPA, 
1977 2,000 15560 Lem 20 7,900 
1978 2,000 L3520 5370 8,890 
1979 2,000 1,650 6,310 9,960 


1980 2,000 15780 49320 11,080 


a 7) 
ta 7 


is 


7 a 
S-frv aseat 


7 
- ak - 


> warm > 21 aga a 
Jrpces byl ewott iaJoT IG fs ep rage eojain haz sal) po dem 


‘s. ee ee Ee ~- ee pao 


(yeh req © iwited be abawewons) = 


damveet 
Ow wrscigga Lan of oW 
a eherre ox *o) 


~=hiihnsde gate ad 


ade cau 000, ¢ “ay 
it} tye ‘ 

, OP. | 5O0, ¢ Ever 
ae ode: td. 000.5% ARO 
y ‘i -_ wa, 000, UL = 


ive 7 Ae | La ' (00, 
hoe) ’ : . 

. ie Or .e ust : 000, 
en - Ove@ ri. oc 


od, 
it .@ 72O,! stately 
.f a, 


Si ae am bee S46 

a a 
“4 
£ 
a. 


Year 


1970 


RAL 
1972 
£975 
1974 
ike Vas 


1976 
1977 
1978 
1979 
1980 


(1) 
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TABLE VII-3 


Board Staff 


Aone 


Estimated United States Imports OfmLotal: Liquid Hydrocarbons 


(thousands of barrels per day) 


W.Hemisphere 


(ex) 


Canada) 
1 


2,000 


2100 
2,200 
2,300 
2,450 
2,600 


2,750 
2,850 
2,950 
3,000 
3,100 


Low 


3): 


1330 
i220 


aller 
1,080 

960 
1,150 
19330 


Ganada 7 
Medium 


| 
Vets) 


850 
1,020 
1,120 
1,410 
1,330 


1,320 
1,250 
1,160 
1,370 
1,570 


“Ca 


1,490 
1,430 


1,430 
1,370 
1,300 
1,530 
1,760 


E.Hemisphere 


Low 
(5) 


Zei) 
3,020 


3,770 
3,970 
4,240 
4,020 
3,860 


Medium 


6 
485 


580 
890 
1,730 
2,630 
2,910 


3,630 
3,800 
4,050 
3, 800 
3,620 


3,520 
3,680 
3,910 
3,630 
3,430 


Total 


(8) 


cP ase) 


3,530 
4,110 
5,150 
6,490 
6,850 


7,700 
7,900 
8,160 
8,170 
8,290 


Low, medium and high cases for Canadian imports correspond respectively to low, 
medium and high cases for Alberta reserves growth. 


Converse of low, medium and high cases for Canadian imports. 
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TABLE VII-4 


Comparison of Applicants and Board Staff 
Estimates of Domestic Demand and Total Demand for Canadian Oi 
(thousands of barrels per day 


,) 


Applicants Board Staff 
Domestic Total Domestic Total Demand 

Year Demand Demand ‘2) Demand Low Medium High 

(1) (2) (3) 1Cyy (5) C6) 
1970 fal Les2 709 1,444 
1971 (25 1,500 730 16530 
ES Bes joo IGa5 770 L730 
LoS 790 13.690 810 iele 8) 
1974 820 Daley 840 AOE ,8 taal ie 2,260 
1975 855 2eLoD 880 2 020 25130 RAEI) 
1976 890 Ze 920 2,020 ZL 00 22200 
1977 930 25300) 960 15,950 Pde P26) fide) 6 
1978 965 2,345 1,000 1,890 2,080 23,220 
1979 1,005 bees) 1,050 2,120 2,340 2,500 
1980 1,050 2,680 1,100 2,340 des 2) ) 22470 


(1) Crude Oil and Pentanes Plus 
(2) Including export demand, adjusted to exclude liquid hydrocarbons other than 
crude oil and pentanes plus 


- = : 
7 7 - 7 
Sa) t. "> 
7 . ae 
acy Gar 
bia23 hraall San permet lags, Jo neetypqnes. Ke we 
iS ihered tot Rowwal Sage% bo6 ‘dren Stseited Yo eetanties 
7 \yeh oo¢ el errac 30 ebfmayvor? 7 = _ ahs 
eth Nea ; - - — tm >i Lag ad = ae 
~~~ Sines [agon _ : aaguid Jot -siJaoat 


: 
“ff bt 4%, fh ent : Lema | ca > ¢ 


ye es oe 


pba) I OF SBE, 1 crm 


AE al 
By e J “ay 5 € 4 — 
fs mi ‘Te, 3 ech 
008 wef pet 
Ai , }) i co 6 tre 


“a nai,’ OLT, 4 we" DRS A = O88 


per. s nee) s” a ote 
ORF) . {} HT a bs Peas zoe 
: Auvt acy. t Le ote.¢ COU, 7 © 
ae | gef cy, 066, ¢ O@0, f : 


— a 
ent™ saenqiae™? hoe fie” rik a i 


_— 
, 


retyo encod ~~ irvy Stiga! =a [tx > betel ta eine 9 2yy io goibil or = A , 
exly sinaaiaq are [10 shots 


=5a = 


TABLE VII-5 


Applicants and Board Staff 


Estimated Supply of Canadian 0i1(1) outside Alberta 


(thousands of barrels per day) 


Applicants Board Staff 
Established Yukon Established Yukon 
Year Areas (2) and NWT Total Areas (2) and NWT hota 
(1) (2) (3) (4) (5) (6) 
1970 337 3 340 337 3 340 
1971 S20 3 330 337 3 340 
Loy2 317 3 320 33 3 334 
EOS 307 3 3.10 = wd 3 324 
Lo7e 292 3 295 310 3 S£3 
1975 278 20 298 299 3 302 
L7G 262 40 302 283 5 286 
1977 252 60 B12 Dah & 280 
1978 2et 90 331 243 3 276 
1979 231 320 Sn Lie 300 572 
1980 220 eo 745 268 600 868 


(1) Crude Oil and Pentanes Plus 
(2) Saskatchewan, Manitoba, British Columbia and Ontario 
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Year 


1970 


1971 
19°72 
1973 
1974 
L975 


1976 
BS Ags 
1978 
1979 
1980 


(1) 
(2) 


Synthetic Plus 
(1) (2) 


33 


= 55. 


TABLE VII-6 


Applicants 
Estimated Alberta 0i1(1) Production 
(thousands of barrels per day) 


Pentanes Conventional Proratable 
Crude 011(2) 


167 
166 
163 
156 
152 


Non— 
Proratable 


3 


a2 


Crude Oil and Pentanes Plus 
Conventional Heavy Crude Oil and Good Production Practice 


Crudes0i! 
4 


840 


935 
1,075 
1,315 
1,560 
1,570 


1,570 
1,690 
1,600 
1,515 
1,435 
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TABLE VII-7 


Board Staff 
Estimated Alberta o11st Production 
(thousands of barrels per day 


Non— 

Pen— Proratable 

tanes Conventional Proratable Total 
Year Synthetic2) Plus Crude 0il(3) Low Medium High Low Medium High 

EM (2) (3) (4) 6) (6) OB (8) (9) 

1970 33 116 50 840 1,039 
1971 40 140 50 963 ia Mes) 
1972 45 176 50 12 1T9 Peo 30 
1973 45 E75 50 15265 15533 
1974 45 174 50 LoL 1,586 1,674 ivy79 1,855 1,943 
1975 45 v6 50 1,444 LjoD3 1,692 per i 1,826 15925 
1976 jerks, 180 50 Ve WF) Nets is [5626 eee Y) 1672 bet teit 
1977 25 182 50 L318 1,488 Le6l4 Ye As) 1,845 1,968 
1978 125 180 50 ee ETS) 1,449 i eeeede P 610 1,804 1,947 
1979 apes, 178 50 eo? 1,411 Hews) 1,545 1,764 1,928 
1980 125 176 50 LaLZe 1,369 15555 1,477 1,720 1,906 


(1) Crude Oil and Pentanes Plus . 
(2) GCOS authorized capacity, plus currently authorized Syncrude capacity. 


(3) Conventional Heavy Crude Oil and Good Production Practice 
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To70 


Eo72 


172 


1973 


1974 


1375 


L976 
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TABLE VII-8 


Applicants 


Estimated Production, Reserves and Life Index of 


Alberta Proratable C 


Ultimate Reserves 
(MM bb1) 
(1) 
10,458 
10 , 860 
11,230 
il; o70 
115890 
125190 
12,475 


12,745 


rude Oil 


Production 

(Mb /d) 

2) 

840 

930 
L073 
jaa 
1,560 
Leer Ae) 
1,570 


1,690 


Life Index 
(Years) 
3 
2hee 


21.9 
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Year 


Lou 


1971 
“O72 
roy5 
1974 
L975 


1976 
LOT? 
1978 
1979 
1980 


Estimated Production 


Reserves and Life Index of Alberta Proratable Crude Oil 


Ultimate Reserves 


Low 


(1) 
10,460 


10 ,600 
10,830 
11,080 
11,330 
11,570 


11,790 
12,000 
12,180 
12,340 
12,470 


(MM Bbl) 
Medium 
2 


10,460 


10 ,640 
11,010 
i1e3e0 
11,790 
ITN 


12,620 
13,020 
13,390 
13, 730 
14,060 


High 
(3) 
10,460 


10,710 
bie 
11,710 
Wan 
127 


bs Fr ANG, 
134020 
14,210 
14,710 
132.0 


TABLE 


Board 


Low 


(4) 


1,510 
1,440 


1,380 
1,320 
1,250 
1,190 
Tea 
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SHEE ENE 


Production 
(Mb /d) 
Medium 


a 
840 


960 
1,120 
1,260 
1,590 
1,550 


1,520 
1,490 
1,450 
1,410 
1370 


“6 


1,670 
1,650 


1,630 
1,611 
1,590 
1,570 
1,550 


Low 


Life Index 
(Years) 


Medium 
8 
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1974. 
1972 
1973 
1974 
1975 


1976 
LES We 
1978 
nS Mie) 
1980 
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TABLE VII - 10 


BOARD 


ESTIMATED DEMAND FOR ALBERTA CRUDE OIL AND PENTANES PLUS 
thousand barrels per day 


Canadian Exports Total Canadian 
Demand for to Demand for Production 
Canadian United Canadian Excluding 
OL States Oil Alberta 
730 760 1,490 340 
770 900 1,670 330 
810 1,010 1,820 320 
840 1.110 1,950 310 
880 1,080 1,960 300 
920 4,100 2,100 300 
960 1,280 2,240 300 
1,000 1,380 2,380 310 
1,050 1,580 2,630 560 


1,100 1,780 2,880 800 


Demand 
for 
Alberta 
Oil 


1150 
1,340 
1,500 
1,640 
1,660 


1,800 
1,940 
2,070 
2,070 
2,080 


rr 


Demand for 
Alberta 


Goes 


TABLE VII - 11 


BOA RD 


FORECAST OF ALBERTA PRORATABLE CRUDE OIL LIFE INDEX 


thousand barrels per day 


Non- 
Proratable 
Production 


Proratabpve 
Production 


a 


(1) Million Barrels of proratable crude oil. 


(2) 


Years 


Reserve Addition 


High 


(1) 
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400 
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IX FINDINGS 


The Board, having publicly heard the application for 
amendment of Approval No. 1223 under Part 8 of The Oil and Gas 
Conservation Act, of Atlantic Richfield Canada Ltd., Canada- 
CrCUies (Service, Lid, Culf Only Ganadsa Limitedssand Imperial on 
Limited, and having studied the evidence submitted by the 
applicants and the interveners at the public hearing, and having 
regard to the advice of its staff and to its own knowledge, finds 


as follows: 


ny THE CONSERVATION AND TECHNICAL ASPECTS 

The applicants propose modest changes in their initial 
mining areas and a new method of oil sands excavation and 
transport. The Board considers these revisions to be desirable 
and likely to result in improved conservation. The revisions, 
the expansion of facilities to meet the increased production 
rates proposed, and other minor changes in the overall process, 
result in an estimated one per cent increase in overall recovery 
to 62 per cent, a level the Board considers satisfactory. 


Details of these aspects are discussed in Section V of ‘this 


report. 


eas ENVIRONMENTAL PROTECTION 

The scheme provides for control of emission to the air of 
sulphur, oxides of nitrogen and particulate matter at rates 
within the standards established tor the Province, and is sgatis— 


factory to the Board in this respect. The general plans of the 


= 02a 


applicants for the prevention of any movement of process water 
beyond the lease boundary, and for reclamation of the mined out 
areas are also satisfactory, subject to the condition 

that the appropriate Departments and agencies of the Alberta 
Government be satisfied as to details. 

The Board considers it desirable that the conditions ot senenmes.— 
isting approval relating to environmental matters be made more spec-— 
ific and amended to incorporate reference to new Provincial standards, 

Details concerning environmental matters are given in 
Section VI hereof. 

Shy THE APPLICATION QUALIFYING UNDER THE OIL 
SAND DEVELOPMENT POLICY 

The forecasts of life indices prepared by the applicants, 
the» Boardistafi and*’thes Boardsdo not differ signit icant ly: -ihe 
Board believes that the life index of Alberta proratable crude 
oil reserves will decline sharply in the next few years and 
that by 1976, the year the proposed plant will be placed on 
production, ithe ylifesindextwilltbelvinetherrance*ot iT to 
years. The Oil Sands Development Policy prescribes that under 
the lifewindex!icriterionsadditionalsotlosands *productilon=musgc 
be related to the life index of conventional oil, with the 
objective of maintaining it at (l2etol ls years, elouempoard 
concludes that the proposed application qualifies under this 
conde Lon, 

Details concerning the life index for Alberta conventional 


crude oil are discussed in Section VII hereof. 


Se a ts 
4. CAPACITY CONSTRAINTS ON ALBERTA 
CONVENTIONAL PRODUCTION 

In the light of the assurances of Interprovincial Pipe Line 
Company, given at the hearing, of its intention to provide 
adequate capacity for the applicants' production, and in the 
light of the recent decision of that carrier to commence looping 
its pipe line with 48-inch diameter pipe, the Board does not 
consider it necessary to impose on the applicants a condition 
that conventional crude oil would receive priority in extra- 
provincial pipe line capacity in the event that a shortage in 
such capacity should develop. 


This matter is discussed in Section VIII hereof. 


a ' DISPOSITION OF THE APPLICATION 

Having regard for its present findings as reported in 
Findings 1 to 4 of this Section and its responsibility under 
The Oil and Gas Conservation Act, and the Oil Sands Development 
Policy of the Government of Alberta, the Board is prepared, 
with the approval of the Lieutenant Governor in Council, to 
grant the application, and to issue to the applicants an 
approval, superseding Approval No. 1223, in the form reproduced 
in Appendix A and subject to the terms and conditions therein 
contained. 

Respectfully submitted, 


Gi Wa .GOVAEL Pe Ene 
Chairman 


Dither aakiae cc at theys 
Vice Chairman 


Vernon Millard 
Vice Ghainman 
DATED at Calgary, Alberta 
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APPENDIX A 
FORM OF APPROVAL 


PROVINCE OF ALBERTA 

THE OIL AND GAS CONSERVATION ACT 

ENERGY RESOURCES CONSERVATION BOARD 
IN THE MATTER of a scheme of 
Atlantic Richihield canada .Ltd., 
Canada-Cities Service, Ltd., 
Gulf Oil Canada Limited and 
Imperial Oil Limited for the 
recovery of oil sands, crude 


bitumen or products derived 
therefrom. 


APPROVAL NO. 


WHEREAS the Oil and Gas Conservation Board, now named the 
Energy Resources Conservation Board, by Approval No. 1223, dated 
September 30, 1969, approved a scheme of Atlantic Richfield Company, 
Cities Service Athabasca, Inc., Imperial Oil Limited and Royalite 
Oil Company, Limited for the recovery of oil sands, crude bitumen or 
products derived therefrom, and 

WHEREAS JAGhantiteaRichiiteld GanadavLtid.,,6Ganada-Cities 
Service, Ltd., Gulf Oil Canada Limited and Imperial Oil Limited, 
being the holders or the successors of holders of Approval No. 
1223, have ,applied ,for -amendment.of ,the said.Approval and,it is 
proper and desirable that a new approval be issued superseding 
PO CO Ve Ie CO el ere ye 

THEREFORE, the Energy Resources Conservation Board, 
pursuant, tothe Oil and Gas Conservation-.Act, being chapter .267 


of the Revised Statutes of Alberta, 1970, and with the approval 
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of the Lieutenant Governor in Council» numbereds0. Cc, sal in 
and dated 1971, hereby orders as follows: 
Le (l)- The scheme of sACian Gic Mitcwateil d Canada Ltd. 


Canada-Cities Services Ftd 74 (Cubiwon PeGanadawiimired and 
Imperial Oil Limited, proposed to be developed and operated 
on their behalf by Syncrude Canada Ltd. (which five companies 
are hereinattertcollectively=cakkeew “Syncriucde.)\e ore Une ereco vend 
of oil sands, crude bitumen or products derived therefrom, taken 
from the area shown outlined on the attachment hereto, marked 
Appendix A to this approval, as such scheme is described in 
(a) “an application = datredeMayn9o ea ho oc eras 
amended eto May 3. 1966Nand=tonMarch 24. 
1969, and supporting material marked as 
exhibits and evidence adduced at the 
hearings of the application and amendments 
thereof, and 
(b) aneapplicatton dated eAugu sl a7 2eLo Pay eand 
supporting material marked as exhibits and 
evidence adduced at the hearing of the 
app licagion § 
is approved; subject %to “the °terms *and "conditions *hereim*contained. 
(2)" Subclause “(1l) does *not *precitide “alterations Fin 
design or equipment compatible with the outlines of the scheme 
and made for the better operation of the scheme. 
ay, This approval applies to the recovery in each calendar 
year of *457625,000"barrele of “synthetic “crude “oll *and 27000. 000 


barrels” of"%residual~ftelinscexcess*or "that "required by one 
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ReceVeTy process. Dut for the period consisting of the. part of 
the year following the date, as established by the Board, of 
commencement of essentially full-scale operations, and the 
next succeeding calendar year, the above volumes shall be 
increased by multiplication by the factor equivalent to the 
number of days in the period divided by 365. 

oe Prior to the commencement of major construction of the 

poeoject facilities, Syncrude shall 

(a) satisfy the Board that it would be economically 
feasible to remove and satisfactorily dispose 
of the tailings and overburden from the initial 
tailings disposal area described in the applic-— 
ation referred to in clause 1, subclause (1), 
subclause (b), in order that satisfactory recovery 
of the oil sands reserves of the area would 
ultimately be possible, or 

(b). (propose alternative or modizied initial tailings 
disposal arrangements satisfactory to the Board 
such that the impairment of recovery of ofl sands 
reserves would be minimized. 

4, Prior to the commencement of major construction Syncrude 
shall, in the month of December of each year, through a‘ brief 
report of the progress of its experimental, pilot plant and 
engineering design work, satisfy the Board that it is proceeding 
generally in accordance with the schedule submitted to the Board 


at the September 1971 hearing of the application referred to in 


Ney 


clause 1, subclause (1), subclause (b). 

ope Syncrude shall satist#y themBoard,"prior®to June 1) 

1974, that construction of the facilities required for the scheme 
has commenced, unless upon application by Syncrude a later date 
is stipulated by the Board. 

O's During construction of the proposed facilities Syncrude 
shall inform the Board on a quarterly basis of the progress of 
construction and shall obtain the approval of the Board concern-— 
ing any major changes in design. 

Ve: (1) Upon completion of the construction of the 
facilities, and prior to Funes Wego Geasor Ssticipelaver “datemaametie 
Board may stipulates, Syncerude sShalijttite’ such details, of the 
project design or operating procedures as the Board may require. 

(2) Without derogating from the generality of sub-— 
section (1), ati (the? timesfixed wnesubsecti one I)wimand® therearcer 
as required, Syncrude shall satisfy the Board and other concerned 
Departments and agencies of the Government of Alberta in detail as 
to the methods by which restoration of surface and revegation will 
be done in mined out areas. 

Sy) The effective commencement of the recovery of saleable 
hydrocarbon products shall bevnot earlier {thanwianuary ly elovcoceewand 
not later Chan Januanyel, (19/7 /peunvess eu poumap plic at ro leDy 
Syncrude later dates are stipulated by the Board. 

ep. Syncrude shall measure materials mined and processed, 
intermediate and final products recovered and other plant 


stréams as necessary, so that matermal balance “and recovery 


calculations forthe extraction, upgrading and related processes 
may be made with reasonable accuracy and frequency. 

FO: Synerude shall furnish to the Board, in such detail 
and at such times as may be set by the Board, monthly reports of 
the quantity and assay of oil sands mined and the quantity of 
all intermediate and final products recovered therefrom. 

i is After the commencement of mining operations, Syncrude 
shall report, in the first three years on a semi-annual basis 
and thereafter as required by the Board, the percentage of the 
crude bitumen in place in the mined area recovered during the 
report period, and details of the proposed mining and overburden 
removal plans for the succeeding period. 

or a There shall be no flaring or waste of liquid hydro- 
carbons produced except in cases of emergency, unless author- 
ized in writing by the Board. 

tS. Syncrude shall carry out its operations to the satis-— 
faction of the Board and in a manner that 

(a) »d0es nolL preciude or Lender more UGLiricult 
the recovery of other oil sands recoverable 
by practical and reasonable operations, 
(b) results in the mining of the practical maximum 
of all oil sands within the area being mined, 
(ce) wvesults Ln the” processing tor the recovery .of 
crude bitumen of the practical maximum of all 


oil sands mined, 
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(as) resultseiin thesrecovery, of; (Chen practlucay 
maximum of crude bitumen from the oil sands 
mined, and 

(e) results in the recovery from the crude bitumen 
of the practical maximum of marketable products. 

L4. Synerude shall carry out) the solidsydisposal operations 
to the, satisfaction ot, the Board. on lands tosbesapprovedup vaiic 
Board, and in, aumanner that ansuresethes stabuvlmaty sot san yest ad no 
ye Et eee 

Le. Syncerude shall dispose of any liquid wastes in a manner 
satisfactory to, thes jpepartment of the Environment “Alpert. jeand 
the Board and in a manner that ensures that no oily or contam-— 
inative materials flow over the land orwinto any vbody  sotagwaters 
except as specitically provided, tor in the -schememasedesicmiped 
in the, app Pications eterred Goin sel aise. le esubcleu se mGlyje: 

16. CL) othe emission ot sulphur dioxide sancesune sill phd 
dioxide equivalent of other sulphur compounds, to the atmosphere 
from the plant mncineratorJand Doiléres tack slalimnotsexceed 
485 long tons per day (243 long tons per day equivalent sulphur) 
or LO,l) longs, tons in any) hol hour percoda (Oo. O Se Lote sLonSs ce din y= 
alent sulphur), 

(2), The plantiinginevatoreand bol lersatacks hei gint 
shall be sufficient to maintain the maximum half-hour average 
ground level concentrations (Ote sul nuiurvedi cc demwithane tie 
standard prescribed for sas. processing plants in the Oi to and Gas 


Conservation Regulations and shall be a minimum of 400 feet. 
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(3)? “The plant ineinerator®and boiler® stack five cas 
emission temperature shall be a minimum of 500° Fahrenheit. 

(4), The concentration’ of partiewlates! in’ the® effluent 
gas~ trom ‘the pliant incinerator and" boilers tack*® shail® not4 exceed 
the allowable limits as specified in the regulations for the 
control of air pollution of the Department of the Environment. 

Lye Gis In the event of an emergency necessitating the 
flaring of sour eas* or sour gaseous products of the process, 
Synerude shall add: sufticient fuel* eas to the soureecas Or 
products prior to the flaring to ensure complete combustion and to 
maintain the maximum half-hour average concentration of sulphur 
dioxide within the standard prescribed for gas processing plants 
in the Oil and Gas Gonservation Regulations. 

(2) ‘The stacks for the®ttaring of sour g4s, gaseous 
products of the process and hydrocarbon shall be of a height 
satisfactory to the Board and shall be equipped with a continuously 
burmine pilot wand an automatic Lame, igniter. 

16. Cl) Syncrude whall conduct at ssuitable (time vintervals (six 
stack surveys per year for the determination of the volume rate 
of flow, concentration of particulates, composition and temperature 
of the etfluent gases from the plant incinerator and boller stack, 

(2) In each year at least one ‘of the stack samplings 
fests required by subclause (1) shall be made when Che plant “is 
operating at not less than 90 per cent of its maximum daily 
production rate, egal he INNES jelneetS Telele(sice ear Gailfelm qerchec? cimelilil joves 
made when the plant is operating at not less than 75 per cent of 


its maximum daily production rate, 
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Lom Gis Syncrude shall maintain a minimum network of 
25 exposure cylinder stations for the detection of hydrogen 
sulphide and» total sulpiation= inesthesplantay tein tye ances ae 
expand the network to include other locations that the Department 
of the Environment may deem necessary. 

C2) Syncrude shall maintain a monitoring program, 
to the satistaction of the Department of tne Environment, 10 
provide @ continuous record of wtmospneric stlpnur adioxitde 
concentration (by means of an instrument sensitive enough to 
read to 0.05 parts per emuluiron) , wind=e speed, Wind adirecuron 
and atmospheric hydrogen sulphide concentration (by means of 
a ‘spot tape’ type of analyzer) for 12 7>months of cach yearme:rom 
three mobile svaboravories inethee plant vicinity. 

(3) If the Department of the Environment so requires, 
the monitoring program shall be expanded to include other types 
of analyzers. 

207 Ch) es Syncrude es tal ysumtamrc emt le ees UilG om O lamar 
stack surveys and forward them to the Board as soon as they are, 
or can be made, available. 

(2) Syncrude shall summarize the results of the 
observations required by clause 19 and forward them to the 
Department of the Environment as soon as they are, or can be made, 
available. 

eh Syncrude, in operations pursuant to the scheme, shall 
comply with the provisions of any applicable Act or regulation 
of the Province of Alberta now enacted or made, or that any 


time hereafter may be enacted or made. 
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Zoe Where it appears to the Board that there has been a 
failure to comply with any terms or conditions of this approval, 
the Board may, in addition to any other remedy or proceeding to 
which it may resort, require the suspension of any operation 
carried on pursuant to the scheme, 

ets This approval expires on December 31, 2001, unless 
rescinded before that date or unless the term of the approval is 
extended following a public hearing. 

MADE at’ the City of Calgary, in the Prevince of Alberta, 
this day of December, A. D. 1971. 


ENERGY RESOURCES CONSERVATION BOARD 
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